Cloning and localization of the cGMP-specific phosphodiesterase type 9 in the rat brain.
In this study, we report the cloning of the rat cGMP-specific phosphodiesterase type 9 (PDE9A) and its localization in rat and mouse brain by non-radioactive in situ hybridization. Rat PDE9A was 97.6% identical to mouse PDE9A1 and showed 92.1% similarity on the amino acid level to the human homologue. PDE9A mRNA was widely distributed throughout the rat and mouse brain, with the highest expression observed in cerebellar Purkinje cells. Furthermore, strong staining was detected in areas such as cortical layer V, olfactory tubercle, caudate putamen and hippocampal pyramidal and granule cells. Comparison of PDE9A mRNA expression by double staining with the cellular markers NeuN and glial fibrillary acidic protein demonstrated that PDE9A expression was mainly detected in neurons and in a subpopulation of astrocytes. Using cGMP-immunocytochemistry, the localization of cGMP was investigated in the cerebellum in which the highest PDE9 expression was demonstrated. Strong cGMP immunoreactivity was detected in the molecular layer in the presence of the non-selective PDE inhibitor 3-isobutyl-1-methylxanthine (IBMX). After treatment with soluble guanylyl cyclase activators the granular layer also showed cGMP staining, whereas no clear immunostaining was detected in Purkinje cells under all conditions investigated, which might be due to the presence of the IBMX-insensitive PDE9A in these cells. The present findings indicate that PDE9A is highly conserved between species and is widely distributed throughout the rodent brain. PDE9A is probably involved in maintenance of low cGMP levels in cells and might play an important role in a variety of brain functions involving cGMP-mediated signal transduction.